Age-dependent pharmacokinetics and effect of roscovitine on Cdk5 and Erk1/2 in the rat brain.
Roscovitine is a cyclin-dependent kinase (Cdk) and signal-regulated kinase (Erk1/2) inhibitor that has been shown to be effective against several cancer types including brain tumors. We have shown previously that roscovitine crosses the blood brain barrier (BBB) and is rapidly eliminated from both plasma and brain in adult rats. However, age-dependent kinetics and its effects on the brain have not been reported. In the present study, we investigated the pharmacokinetics of roscovitine in adult and in 14 days old rats after the administration of a single dose of 25 mg/kg. Moreover, we studied the effect of the drug on Cdk5 and Erk1/2 activities in three brain regions, hippocampus, frontal cortex and cerebellum. The pharmacokinetics of roscovitine followed a two-compartment model in both plasma and brain in both adult and young rats. The terminal elimination half-life was 7 h in brain as well as in plasma in rat pups compared to < 0.5 h observed in adult rats. Brain exposure expressed as AUC brain/AUC plasma was 100% in rat pups compared to 20% found in adult rats. Roscovitine induced a significant Cdk5 inhibition and significant Erk1/2 activation in all studied pups brain regions at 2 h. This is the first study describing age-dependent pharmacokinetics of roscovitine and showing the high brain exposure of infant rats to the drug. Thus, roscovitine may be a promising candidate for the treatment of brain tumors in children.